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1.0 OBJECTIVE

This method measures the toxicity of environmenta samples to the dark mutant of luminescent bacteria,
Vibrio fischeri, strain M 169, to detect the presence of genotoxic agents. The Mutatox test Strain
exhibits increased light production when grown in the presence of sub-letha concentrations of genotoxic
agents.

2.0 HEALTH AND SAFETY

Personnel should wear |ab coats, |ab gorons, safety goggles, and chemicd resstant gloves when
preparing chemical stocks, and when dosing with test chemicals or effluents.

3.0 PERSONNEL/TRAINING/RESPONSIBILITIES

This method should be restricted to use by or under the supervision of professionds experienced in
toxicity testing.

40 REQUIRED AND RECOMMENDED MATERIALS

Microbics Mode 500 Andyzer Mutatox Test Reagent

Water bath Autoclaved De-ionized Water
Mutatox Medium (2 vids) Mutatox S9 Medium (2 vids)
Reagent Vid (2 vids) 10 ml volumetric pipets

Pipet bulbs 0.6 ml syringe

15 ml syringe Timer
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Phenal Benzo(a)pyrene
DMSO Toluene

| sopropanol Lab coat
Gloves Repeat Pipettor
Test Cuvettes Andyticd Scde
50 PROCEDURE

5.1 Equipment Preparation

5.1.1 Andyzer and Incubator Preparation
Pug in the Microbics M500 Toxicity Anayzer.
Pace a cuvettein the REAGENT well.
Plug in the incubator (water bath) and st it to 35°C. Use athermometer to verify
the water temperature.

5.1.2 Solvent and Poditive Control Stocks

Two positive controls should be tested with each Mutatox assay; one direct acting
compound and a chemica that requires metabolic activation (S-9).

5.1.2.1 Making Solvent Stock

- Add 2ml of DM SO, 1ml of Toluene, and 1ml of Isopropanol (DTI) into a
precleaned solvent vidl.
Date and labd the vid.
To makethe 1:10 dilution of 2:1:1 of DTI in DM SO, add 900m of DM SO and
100m of 2:1:1 of DTI to a pre-cleaned solvent vid.

5.1.2.2 Making Phenol Stock (10 mg/ml stock solution)
Weigh out 0.005g of Phenol (located in Rm. 230) into a solvent vid.
Add 0.5 ml of 1:10 DTI:DMSO.
Date and labd thevid.

5.1.2.3 Making Benzo(a)pyrene Stock(10mg/ml stock solution)
Weigh out 0.005g of Benzo(a)pyrene (refrigerator in Rm. 405) into a solvent vidl.
Add 0.5 ml of 1:10 DTI:DMSO.
Date and labd the vid.

5.2 Test Preparation for Three samples (3 replicates each and a spike)



ECOTOX/SOP 00-014
Page 3 of 5
Effective Date: 15 December, 2000

5.2.1 S9 Test Preparation
- Place 95 cuvettes in each of 2 labeled cuvette supports asindicated in Table 1.

Rinse (three times) a 15-ml syringe for the repeet pipettor with digtilled weter.
Fill two buckets with ice from the ice machine.
Add 2.2ml of cold (5°C + 1°C) autoclaved weter to the REAGENT well cuvette
using a10 ml glass pipette. Store the water in an ice bath during test preparation
and wait Sminutes before using the autoclaved water.
Pipette 250m of mediainto cuvettes: A1 through A4, A6 through A9, B1 through
B4, B6 through B9, C1 through C4, C6 through C9, D1 through D4, D6 through
D9, E1 through E4, E6 through E 9, F1 through F4, F6 through F9, G1 through
G4, G6 through G9, H1 through H4, H6 through H9, 11 through 14, 16 through 19,
and J1 through J4.
Add 500m of mediato the cuvettes: A5, A10, B5, B10, C5, C10, D5, D10, E5,
E10, F5, F10, G5, G10, H5, H10, 15, 110, and J5.
Add 10m of solvent (1:10 of DTI:DMSO) to solvent cuvettes: A6 through A10.
Thisisthe solvent used for sample preparation. In this case, the samples were
prepared in a1 to 10 dilution of DM SO/Toluene/l sopropanol in DM SO.
Add 10m of Benzo(a)pyrene (positive control) to corresponding cuvette plus the
spikes (B1 through B5, D5, F5, H5, and J5).
Add 10n1 of sample to corresponding cuvettes (5" cuvette).
Make 1:2 serid dilutions of positive control and samples by transferring 150m from
“cuvette to cuvette’ in S9 cuvette supports. Mixing exactly 3 times from highest to
lowest concentration, e.g. A5to A4, Ad4to A3, ASto A2, and A2to Al. Discard
the extravolumeinto alabdled jar.

5.2.2 S9 Ted Initiation
Rinse (three times) a0.6ml syringe for the repesat pipettor with deionized water.
Remove two (2) S99 mediavias from the freezer and removethe sed. Immediately
recongtitute the pellet of S-9 media using the cuvette from the ice bath. To do o,
place the lip of the cuvette on top of the reagent via. Then, as quickly asyou can,
dump the recongtitution solution into the reagent vid.
Immediately swirl the media vids to dissolve the media. Pour both vias back into
the cuvette. Use S-9 Mediaimmediately after hydration and keep mediain anice
bath during pipetting.
Place reagent cuvette in the REAGENT well.
Mix reagent using the repest pipettor with the rinsed 0.6ml syringe.
Immediately transfer 0.6m of reagent to each cuvette. Do not touch the cuvette
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walls or contents with the pipettor tip.
Note and record time.
Mix cuvettes by gently shaking each cuvette support block.
Cover both support blocks with ParafilmO to minimize evaporation and place the
blocks into the water bath (35°C) for 45 minutes.
Start Direct Mutatox media preparation.

5.2.3 Direct Mutatox Media Test Preparation
- Place 95 cuvettes in each of 2 labeled cuvette supports asindicated in Table 2.

Rinse (three times) a 15-ml syringe for the repeet pipettor with digtilled weter.
Add 2.2ml of cold (5°C + 1°C) autoclaved water to the REAGENT well cuveite
using a 10 ml glass pipette. Store the water in an ice bath during test preparation
and wait 5Sminutes before using the autoclaved water.
Pipette 250m of mediainto cuvettes: A1 through A4, A6 through A9, B1 through
B4, B6 through B9, C1 through C4, C6 through C9, D1 through D4, D6 through
D9, E1 through E4, E6 through E 9, F1 through F4, F6 through F9, G1 through
G4, G6 through G9, H1 through H4, H6 through H9, 11 through 14, 16 through 19,
and J1 through 4.
Add 500m of mediato the cuvettes: A5, A10, B5, B10, C5, C10, D5, D10, E5,
E10, F5, F10, G5, G10, H5, H10, I5, 110, and J5.
Add 10m of solvent (1:10 of DTI:DMSO) to solvent cuvettes: A6 through A10.
Thisisthe solvent used for sample preparation. In this case, the samples were
prepared in a1 to 10 dilution of DM SO/Toluene/l sopropanol in DM SO.
Add 10m of phenoal (positive control) to corresponding cuvette plus the spikes (B1
through B5, D5, F5, H5, and J5).
Add 10n1 of sample to corresponding cuvettes (5" cuvette).
Make 1:2 serid dilutions of positive control and samples by transferring 150m from
“cuvette to cuvette’ in S9 cuvette supports. Mixing exactly 3 times from highest to
lowest concentration, e.g. A5to A4, Adto A3, ASto A2, and A2to Al. Discard
the extravolume into alabeled jar.

5.2.4 Direct Mutatox Media Initiation
Rinse (three times) a 0.6ml syringe for the repesat pipettor with deionized water.
Remove two (2) Direct Mutatox media vids from the freezer and remove the sedl.
Immediately recondtitute the pellet of Direct media using the cuvette from theice
bath. To do o, place the lip of the cuvette on top of the reagent vial. Then, as
quickly asyou can, dump the recondtitution solution into the reagent vidl.
Immediately swirl the media vidsto dissolve the media  Pour both vias back into
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the cuvette. Use Direct Mediaimmediatdy after hydration and keegp mediain anice
bath during pipetting.
Place reagent cuvette in the REAGENT well.
Mix reagent using the repesat pipettor with the rinsed 0.6ml syringe.
Immediatdly transfer 0.6 of reagent to each cuvette. Do not touch the cuvette
walls or contents with the pipettor tip.
Mix cuvettes by gently shaking each cuvette support block.
Cover both support blocks with ParafilmO to minimize evaporation
After 45 minutes for the S-9 test, change the water temperatureto 27°C. Verify
the temperature with a thermometer and place the Direct media blocks into the
water bath.

After 14, 16, 20, and 24 hours incubation, cdl up the Microtox Omni Program.
Typein “MANAGER” for the password.

Go to RUN TEST from the menu bar. Scroll down until you see the “Mutatox” test
and pressrun test.

Change NUMBER OF SAMPLESto “3” and NUMBER OF DILUTIONS to
“5.

Theinitid concentrationis*1.92".

Pressthe SET button with an empty cuvette in the READ well. When the Green

light comes back on read the cuvette light levelswith S-9 test firgt then the Direct
Media
5.3 Test Results I nterpretation
Mutatox defines a positive genotoxic response when at lease two dilution tubes show a
light increase of 2X or more over the average media control vaue or two timesthe
appropriate solvent control cuvettes.
QUALITY ASSURANCE/QUALITY CONTROL
Personnel should follow good laboratory practices during MutatoxO ' testing.
REFERENCES
MutatoxO Manual. Microbics Corporation. 1993. Carlsbad, CA. 18 pp.
TABLES

Table 1. Plate Orientation for the S-9 Media Test.
Table 2. Plate Orientation for the Direct Media Test.



